Following exposure of many bacteria to nonlethal doses of a variety of environmental stresses, the cells demonstrate an enhanced resistance to the noxious compounds. These responses are generally defined by the induction of a unique set of genes. An example of such a system is the regulon in Bacillus subtilis that is induced following exposure of the bacteria to UV light and other DNA-damaging agents (5, 16, 23) . This system, termed the SOS-like or SOB response (23) , is analogous to the SOS regulon of Escherichia coli (12). The SOB system is a set of coordinately controlled genes which regulate responses such as prophage induction, Weigle reactivation, and error-prone repair (15). In Salmonella typhimurium and E. coli there exists a separate regulon, OxyR, that responds to oxidative stress (1, 4). Similarly, the heat shock regulon in E. coli is a set of operons that are transcribed following a temperature upshift (21). Interactions between stimulated regulons (stimulons) can often be demonstrated by the induction of one response rendering a cell population more tolerant to another stimulon-inducing agent (20). For instance, starved E. coli are more resistant to oxidative stress and heat (11). Additionally, some of the proteins produced during the heat shock response are considered oxidative stress proteins because they are under OxyR control (19). Furthermore, the competence regulon of B. subtilis (3), which consists of those genes required for the binding, uptake, and incorporation of exogenous DNA, has been shown to overlap with the SOB regulon (14). This interaction was demonstrated by the observation that genes controlled by the SOB system are induced in the absence of DNA-damaging agents when the organism reaches its natural competent state (14). Finally, the competence-controlled induction of the SOB genes is under the control of the regulatory genes spoOA+ and spoOH+, the products of which are also essential for sporulation to proceed correctly (22, 24) .
When B. subtilis is grown to late stationary phase or exposed to hydrogen peroxide, a specific set of genes is induced (2). The transcription of some of these genes is also dependent on the products of spoOA+ and spoOH+ genes (2). * Corresponding author.
Because competence, a growth-phase dependent event, also induces the SOB system and requires the products of spoOA+ and spoOH+, it is considered possible that there exists an interaction between the oxidative stress-inducible system and the other stress-related regulons. Accordingly, we began to elucidate the molecular and genetic mechanisms that control the inducible oxidative stress system and to define the interactions between this system and the SOB response. Results presented in this report demonstrate that inducible resistance to oxidative stress appears to be independent of recE+ but dependent on a functional catalase gene. Cell survival and induced protection. Resistance to H202 in three B. subtilis strains was measured by exposing midexponentially growing cultures of each strain to various concentrations of peroxide for 15 min before the survivors were plated. Of the strains tested, repair-proficient strain YB886 showed the greatest resistance to H202 (Fig. 1) . Recombination-and repair-deficient strain YB1015 (recE4) was 100-fold more sensitive to low concentrations of H202 than was wild-type strain YB886. However, both strains were killed with equal efficiency at higher concentrations of the oxidative agent.
Two catalases, one of which has been shown to be inducible by hydrogen peroxide (katA) (13), have recently been identified in B. subtilis. A mutation in the katA gene was moved into strain YB886 by congression (8), yielding strain YB2001, and sensitivity to H202 was tested as described above for strain YB886. Without a functional inducible catalase, B. subtilis was significantly more sensitive to H202 (Fig. 1) ; thus, it appears as though the vegetative catalase gene katA+ is necessary to provide resistance of growing B. subtilis to H202.
Repair-proficient B. subtilis YB886 grown in the presence of 50 ,uM H202 for two generations prior to a subsequent challenge with more substantial doses of peroxide and compared with naive cultures (Fig. 1) (Fig. 1) . Dependence on catalase for a protective response to H202 has been reported for E. coli (9, 10). The catalase-peroxidase enzyme HPI of E. coli is responsible for the protective response that is inducible by H202-ascorbate and is part of the oxyR regulon (7). A proposed mechanism for enhanced resistance during exposure to high concentrations of H202 is the protection of cellular transport components from H202 by catalase activity (4). an with the activation of the SOB response, the ability of H202 -nt deviated less than 1/2 order of magnito induce the SOB system was tested by assaying for the -rage killing at that dose. In order to production of P-galactosidase from transcriptional fusions at the protection induced by H2O2 in strain three DNA-damage-inducible (din) loci (6). Essentially, pro- 
